The reaction of the 2-(4-oxo-4,4-dihydrothiazol-2-yl)acetonitrile 1 with cyaclopentanone (2) afforded the condensed product 3. The latter underwent a series of heterocyclizations through its reaction with different reagents. Moreover, compound 1 underwent the Gewald's thiophene to afford compounds 15 and 17. The reaction of either hydrazine hydrate or phenylhydrazine with compound 17 gave the hydrazide derivatives 19a and 19b, respectively. The cytotoxicity of the newly synthesized products was measured towards the three cancer cell lines MCF-7, NCI-H460 and SF-268. The study showed that compounds 3, 5, 9c, 11, 13a, 13c, 17 and 19b were the most active compounds towards the three cancer cell lines.
Introduction
Although the number of drugs is available in the market, the need of discovering the new anti-tumor drugs with better pharmacokinetic profile and lesser toxicity has become the main objective in the field of medicinal chemistry, and it is also due to the fast microbial resistance to the existing molecules [1] - [3] . A large number of
Chemistry
The reaction of the 2-(4-oxo-4,4-dihydrothiazol-2-yl)acetonitrile (1) with cyaclopentanone (2) in the presence of ammonium acetate at 120˚C gave the Knoevenagel condensation compound 3. The structure of the compound 3 was confirmed on the basis of analytical and spectral data. The reaction of compound 3 with elemental sulphur in the presence of ethanol and triethylamine gave the 4,5,6,7-tetrahydrobenzo[b]thiophene derivative 4. The 2-amino group present in compound 4 showed interesting reactivity as primary aromatic amine. Thus, compound 4 reacted with acetic anhydride in presence of acetic acid gave the N-acetyl derivative 5. On the other hand the reaction of compound 4 with ethyl cyanoacetate 6 gave the N-cyanomethylacetamide derivatives 7. The analytical and spectral data are the tools of the structure elucidation of compound 7. Thus, the 1 H NMR spectrum showed a multiplet at δ1.18 -1.69 ppm indicating the cyclopentene three CH 2 , a singlet at δ2.50 ppm corresponding to the CH 2 group, a singlet at δ4.29 ppm for the thiazol CH 2 , and a singlet at δ8.27 ppm for the NH group (Figure 1) .
The high yield of compound 4 encouraged us to study its further reactivity towards some chemical reagents. Thus, the reaction of 4 with any of benzene diazoniumchloride 8a, 4-chlorobenzene-diazonium chloride 8b or 4-methoxybenzene-diazonium chloride 8c in the presence of ethanol and sodiumhydroxide gave the arylhydrazonederivatives 9a-c, respectively. The analytical and spectral data of the latter products are consistent with their respective structures. On the other hand, compound 4 is capable for diazotization and coupling. Thus, compound 4 reacted with sodium nitrite in the presence of sodium nitrite and acetic acid at 0˚C -5˚C gave the non isolablediazonium salt 10. The latter coupled with acetylacetone to give the hydrazoderivative 11.
The reaction of compound 3 with ethyl cyanoacetate 6 in the presence of 1,4-dioxane and triethylamine gave the ethyl 4,6-diamino-7-(4-oxo-4,5-dihydrothiazol-2-yl)-2,3-dihydro-1H-indene-5-carboxylate 12. The structure of compound 12 was confirmed on the basis of analytical and spectral data. Thus the 1 H NMR spectrum showed a triplet at δ1.16 ppm for ester CH 3 , a multiplet at δ1.54 -1.72 ppm indicating the cyclopentene three CH 2 , a singlet at δ4.19 ppm corresponding to the NH 2 group, a quartet at δ4.24 ppm for ester CH 2 , a singlet at δ4.97 ppm for the NH 2 group, a singlet at δ6.01 ppm for the thiazol CH 2 (Figure 2) . Moreover, compound 3 was coupled with any of 4-chlorobenzenediazonium chloride 8b, 4-methoxybenzenediazonium chloride 8c or 4-methyl benzene diazonium chloride 8d in the presence of ethanol and sodium hydroxide gave the arylhydrazone derivatives 13a-c, respectively. Compound 1 reacted with elemental sulphur and cyanoacetanilide (14) in 1,4-dioxane and the presence of triethylamine to give the ethyl 3,5-diamino-4-(4-oxo-4,5-dihydrothiazol-2-yl)thiophene-2-carboxylate 15.
Similarly the reaction of compound 1 with elemental sulphur and ethyl acetoacetate 16 gave the ethyl 5-amino-3-methyl-4-(4-oxo-4,5-dihydrothiazol-2-yl)thiophene-2-carboxylate (17) . Compound 17 reacted with either hydrazinehydrate or phenylhydrazine to give the hydrazide derivatives 19a and 19b, respectively (Figure 3 ).
Cytotoxicity

Antitumor and Normal Cell Line Activity Tests
The cytotoxicity of the synthesized compounds was tested for Three human tumor cell lines, MCF-7 (breast adenocarcinoma), NCI-H460 (non-small cell lung cancer), and SF-268 (CNS cancer) were used. MCF-7 was obtained from the European Collection of Cell Cultures (ECACC, Salisbury, UK), NCI-H460, SF-268 and normal fibroblast cells (WI 38) were kindly provided by the National Cancer Institute (NCI, Cairo, Egypt). They grow as monolayer and routinely maintained in RPMI-1640 medium supplemented with 5% heat inactivated FBS, 2 mM glutamine and antibiotics (penicillin 100 U/mL, streptomycin 100 µg/mL), at 37˚C in a humidified atmosphere containing 5% CO 2 . Exponentially growing cells were obtained by plating 1.5 × 10 5 cells/mL for MCF-7 and SF-268 and 0.75 × 10 4 cells/mL for NCI-H460, followed by 24 h of incubation. The effect of the vehicle solvent (DMSO) on the growth of these cell lines was evaluated in all the experiments by exposing untreated control cells to the maximum concentration (0.5%) of DMSO used in each assay.
The effects of synthesized compounds on the in vitro growth of human tumor cell lines were evaluated according to the procedure adopted by the National Cancer Institute (NCI, USA) in the "In Vitro Anticancer Drug Discovery Screen" that uses the protein-binding dye sulforhodamine B to assess cell growth (12) . Briefly, exponentially, cells growing in 96-wellplates were then exposed for 48 h to five serial concentrations of each compound, starting from a maximum concentration of 150 μM. Following this exposure period adherent cells were fixed, washed, and stained. The bound stain was solubilized and the absorbance was measured at 492 nm in a plate reader (Bio-Tek Instruments Inc., Powerwave XS, Wincoski, USA). For each test compound and cell line, a dose-response curve was obtained and the growth inhibition of 50% (IC 50 ), corresponding to the concentration of the compounds that inhibited 50% of the net cell growth was calculated as described elsewhere. Doxorubicin was used as a positive control and tested in the same manner. 
Structure Activity Relationship
It is clear from Table 1 that compounds 3, 5, 9c, 11, 13a, 13c, 17 and 19b were the most active compounds towards the three cancer cell lines with IC50's against MCF-7 cell line (as an example) 0.02, 0.2, 0.01 1.6, 0.6, 0.4, 0.01 and 0.20, respectively. On the other hand, compounds 12, 13b and 19a were of moderate activities with IC50's against MCF-7 6.1, 11.1 and 10.6, respectively. The rest of compounds showed low activity. Consider compounds 9a-c it is clear that compound 9c showed the highest activity among the three compounds which is attributed to the presence of the OCH 3 group. Considering compounds 13a, b it is clear that compound 13a with the 4-CH 3 group showed higher activity than 13b with the 4-Cl group. For the hydrazide derivatives 19a, b it is obvious that compound 19b with the phenyl moiety is more potent than compound 19a.
Conclusion
We have reported a convenient synthesis of variety compounds from compound 1 to 19b derivatives. The cyto- toxicity of some derivatives towards three types of cancer cell lines were studied most of the synthesized compounds were found to be cytotoxic and hence deserve further pharmacological investigation. The results of these investigation will be published in due time.
Experimental
All melting points determined on an electrothermal digital melting point apparatus and are uncorrected. IR spectra (KBr discs) were recorded on a FTIR plus 460 or Pyeunicam SP-1000 spectrophotometer. 1H-NMR spectra were recorded with varian Gemini 200 (200 MHz) (cairo university) instrument in DMSO-d 6 as solvent using TMS as internal standard and chemical shifts are expressed as δ ppm. The mass spectra were recorded with Hewlett Packard 5988 A GC/MS system and GCMS-QP 1000 Ex shimadzu instruments. Analytical data were obtained from the microanalytical data unit at cairo university and were performed on vario El III Elemental CHNS analyzer.
2-Cyclopentylidene-2-(4-oxo-4,5-dihydrothiazol-2-yl)acetonitrile (3)
To a solution of compound 1 (1.40, 0.01 mol) cyclopentanone 2 (0.84 g, 0.01 mol) was added and the reaction 
2-(2-Amino-5,6-dihydro-4H-cyclopenta[b]thiophen-3-yl)thiazol-4(5H)-one (4)
To a solution of 3 (2.06 g, 0.01 mol) in ethanol (35 ml) containing triethylamine (1.00 ml) solid sulfur (0.32 g, 0.01 mol) was added, the reaction mixture was then heated under reflux for 30 min then cooled and neutralized by pouring onto ice/water mixture containing few drops of hydrochloric acid, the solid product formed was collected by filtration and crystallized from 1,4-dioxane Yellow crystals, (1,4-dioxane) yield 1.90 g (80%), m.p. 93˚C -95˚C; IR (KBr) (υ-cm To a solution of 4 (2.38 g, 0.01 mol), acetic acid/acetic anhydride (10:3 ml) was added, the reaction mixture was heated under reflux 1 hr, the solid product formed upon pouring onto ice/water mixture, collected by filtration then washed with water and crystallized. The solid product formed was collected by filtration and crystallized from 1,4-dioxane. Pale yellow crystals, yield 2.24 g (80%), m.p. 133˚C -135˚C; IR (KBr) (υ-cm 
2-Cyano-N-(3-(4-oxo-4,5-dihydrothiazol-2-yl)-5,6-dihydro-4H-cyclopenta-[b]thiohen-2-yl)acetamide (7)
To a solution of compound 4 (2.38 g, 0.01 mol) in DMF (20 ml) containing triethylamine (1.00 ml) ethylcyanoacetate (1.13 g, 0.01 mol) was added, the reaction mixture was heated under reflux 30 mins, then cooled and neutralized by pouring onto ice/water mixture containing few drops of hydrochloric acid, the solid product formed in each case was collected by filtration and crystallized from 1,4-dioxane. Brown crystals, (1,4- 
Synthesis of diazotized 2-(2-amino-4,5,6,7-tetrahydrobebzo[b]thiophen-3-yl)thiazol-4 (5H)-one derivatives (9a-c).
General procedure:
To a cold (0˚C -5˚C) solution of compound 4 (2.38 g, 0.01 mol) in ethanol (20 mL) containing sodium hydroxide (1.00 g) an equivalent amount of either benzenediazonium chloride, 4-chlorobenzenediazonium chloride, or 4-methoxybenzenediazonium chloride [which was prepared by adding NaNO 2 (0.70 g, 0.01 mol) solution to a cold solution of either aniline (1.0 g, 0.01 mol) in HCl (6 mL) or 4-chloroaniline (0.01 mol) or 4-methoxyaniline (0.01 mol)] was gradually added while stirring, the solid product formed upon cooling in an ice bath, collected by filtration and then washed with water. 
2-(2-Amino-5,6-dihydro-4H-cyclopenta[b]thiophen-3-yl)-5-(2-phenylhydrazono)thiazol-4(5H)-one (9a)
2-(2-Amino-5,6-dihydro-4H-cyclopenta[b]thiophen-3-yl)-5-(2-(4-chlorophenyl)hydrazono)thiazol-4(5H)-on e (9b)
Orange crystals (1,4- 
2-(2-Amino-5,6-dihydro-4H-cyclopenta[b`]thiophen-3-yl)-5-(2-(4-methoxyphenyl)hydrazono)thiazol-4(5H) -one (9c)
Brown crystals (1,4- 
3-(2-(3-(4-Oxo-4,5-dihydrothiazol-2-yl)-5,6-dihydro-4H-cyclopenta[b]thiophen-2-yl)hydrazono)pentane-2,4 -dione (11)
To a cold solution (0˚C -5˚C) of acetyl acetone (1 mL) in ethanol (20 ml) containing sodium hydroxide (1.00 g) the diazotized 2-(2-amino-4,5,6,7-tetrahydrobenzo[b]thiophen-3-yl)thiazol-4-(5H)-one [which was prepared by adding NaNO 2 (0.70 g, 0.01 mol) solution to a cold solution of compound 4 (2.38 g, 0.01 mol) in acetic acid (20 mL), HCl (6 mL)] was gradually added while stirring, the solid product formed upon cooling in an ice bath, collected by filtration then washed with water and crystallized from acetic acid. Red crystals (1,4-dioxane), yield 2.79 g (80%), m.p. 199˚C -202˚C; IR (KBr) (υ-cm 
Ethyl 4,6-diamino-7-(4-oxo-4,5-dihydrothiazol-2-yl)-2,3-dihydro-1H-indene-5-carboxylate (12)
To a solution of compound 3 (2.06 g, 0.01 mol) in 1,4 dioxane (35 ml) containing triethylamine (1.00 ml), ethylcyanoacetate 6 (1.13 g, 0.01 mol) was added, the reaction mixture was heated under reflux for 45 mins, then cooled and neutralized by pouring onto ice/water mixture. Solid product formed was collected by filteration and crystallized from 1,4-dioxane. Yellow crystals (1,4- General procedure for the synthesis of the hydrazide derivatives 19a, b To a solution of compound 17 (2.84 g, 0.01 mol) in 1,4-dioxane (40 mL) either hydrazine hydrate (0.50 g, 0.01 mol) or phenylhydrazine (1.08 g, 0.01 mol) was added. The reaction mixture in each case was heated under reflux for 4 h then poured onto ice/water containing few drops of hydrochloric acid and the formed solid product was collected by filtration and crystallized from 1,4-dioxane. 
5-Amino-3-methyl-4-(4-oxo-4,5-dihydrothiazol-2-yl)thiophene-2-carbohydrazide (19a)
Conclusion
We have reported a convenient synthesis of variety compounds from compound 1 to 19b derivatives. The cytotoxicity of some derivatives towards three types of cancer cell lines was studied. Most of the synthesized compounds were found to be cytotoxic and hence deserve further pharmacological investigation. Compounds 3, 5, 9c, 11, 13a, 13c, 17 and 19b were the most active compounds towards the three cancer cell lines. The results of these investigations will be published in due time.
